The capability of electron microscopy and spectroscopy to examine structure and chemical composition from mesoscopic to atomic scales makes it the ultimate characterization tool for condensed matter physics and materials science. In particular, electron energy loss spectroscopy (EELS) in the scanning transmission electron microscope (STEM) allows for spatially resolved studies of composition, electronic and magnetic structure (in the core-loss region), as well as elementary excitations such as plasmons (in the low-loss region). Ideally, structural information obtained via STEM imaging (bright-field and dark field) can be synergistically combined with EELS spectroscopic data, providing a direct correlation between structure and electronic functionality. With aberration-corrected electron optics and improved EELS hardware, such correlations can be examined in unprecedented detail.

